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(54) i&wozm immrn^m 

i 

(57) M#t?M$?>«H] 

IfS^tJS 1 ] K****i6ttrt-* C t ft < JttfcfftU-Si 
T, 

(A) (i) il^t'J^^tf KT'y^'v-, 

(ii) RNA-"^'; ^ 5--tf7 - D^-^-OT>^-tr>Xge 
9iJ * tr m 2 <0*') ? U** K7 , 7'fv-, 

(hi) Hlfie-/D*-^-^|2.gii-^DNA^l¥ttRNA+' 1 J 
^ 7--fc\ 

( iv) RANl£#t!feDNAtf'j > 7--tf, 

( v ) DNAi£#14DNAtf 'J > 7 - -fc\ 

(vi ) £ti~£*I<DRNAi £f±DNA£J)D:tvfrS?-t 

<h ft < RNA-DNA'W 7*'J y KORNAt*D*^1"-5. 
'J ? U7--tf> iiiJ/ 

(vi i ) 'J ? 1* * # v K h ') *X 7 i - h is J: V^T 



* * •> ') Z f V * •> K h 'J * X V i - h 

( B ) * f S# 5e*£&E?'J i tz it C o«F5t«KR5i| t ffi 
t«WftE5'J*-&trRNA»-»aA»f> ft £RNA£ , Jf 4t&& 

?c5t ft R$M flrf S&fr £ Jt»+ Ut^ -t> ib ft * ^4. 

jo at-so, xx7 7- (b) inwEsi&jsaK^u-aji 
(i) m%z%io*>) ? ur* v f 7 j-?— 

( i i ) ffI2RNA{Kff14DNA-^ 'J p< 7 — t**^IB-*JSRNA 
£»Sfc LTflJSLTtfrES&l t')^?vtf K^7 
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i -?-ZW$itZ>Z. ti: .fcoTDNAfS~&IS&£-J&U 
rlli: J: ORNA-DNA'W 7''J 7 KarffMU 

(iii) fljK'.)*"7 7UT--fc'^\ tWERND-dna^ 7 
'J y Krt*&LT^£RNA£7J07kfrS?U 

(iv) BflK^2 *'J =J"X tVlr* Y-fJ < 

A«-«2!i'W 777-1' xu 

( v ) HrlEDNAlfcfflSDNA* ') * 9 — C **K*E* 2t')3 - 
X 7 1^*-^ K7-7-f^-riSt LTfUfflLTflllieDNA 
SS-«2!^^ft-t-»- ioTHflEltORNA-i-- 1 ; > 9 
- -fc* 7'u * - 7 - £ U 

(vi) ffiieDNAlRffttRNA--K U ^ 9 — tf ^fllEltHfett^n 
■*-7-£i£faU ^OBtrIEDNA*Zl»Mr$S¥L, -c 
tlUJ: i)fltlSRNA^-^M<7)=Hi-?:^.)S&-<i'^ 
w t Z&mtlr Z>mim. \ i:E«<07ji£ c 

l3f*Jl3] flrE«2 *M ^'x 7 K77-f7-^ 
S <b(-lttlEDNAtK#1tRNA.i?'J j« 9 — tf Uift £t5¥!S«; 

ttOHrlET > ^-fc > XEyWfiTERNA* 'J > 7 --tfTD 

4 ] U&SEDNAtftff 14RNA* 'J * 9 - -tf tf> Of'J 
*7T- v'T7 RNA-+* 'J * 7 - -tfC* I) s *5^^teST>li 

oiwet >^-t y xEyijaofWiBttRNA*' J > 9 — fc'7* 
o ^ - 7 - <o itse r > > x e -*# t - & ^ 
x 7 u*-?- KE?iJ 

AATTCTAATAC6ACTCATATAGGGAG 

[«f*iR5] xt^ (b) lb(-B^^iE5:)^:•^»^^u- , }- 
«rlE»sg««E9iJ i ci c vyftfcVM&m t fflMfiS & Be 

?lj * RNA*— <b 4 &RNA* S MIE-* > 7*;U Cio 

■c Jitt $ it ^^^-cfriE-t * 7 * **^e-r sioi-'M 

lit* (i) , (ii) tii-V (vii) <0v,>-fit75'O?ft'»i 

ti»*3l 6 ] X r 7 7' ( D ) ^fllE^ <f 7 )\,<7>&Mm® 
[l^JlT] Xr 7 7- (D) *> ? 1$&7-n-7*£1£fflL-C 

So 

[BS*3I8] Xf?-/ (D) 7)^JFl^-> KX 7 Vr—M 

[if**Jf 9] Xr 7 7* (D) **lWieRNA*-l»aoSfll 
£*^7--f&C:i£ *tr»*JR 5 IC|E*<7) /7vio 
[81**1 0] Xt 7 7' (D) * s HirlEDNA^-»MOS 

1 1 1 Xt 7 7- (D) **«ffittORNA.if U > 7 



(2) ^2 6 5 0 1 5 9? 

4 

--t'7'D-^- ^-t^-^-t^DNAr*- y-ti: t & 
#tr«^3l 5 ClE«OT3iio 
[W* Jf 12] X t / 7* ( D ) 75 s luIERNA- DNA' W 7* 

IW*3R1 3) Xf 7 7- (D) tfZbl-. #rlEK* 

<i) , (ii) axv (vii) <7)v>-rit*»o^'»i^(± 

-c-it i: ft t-miEBE^iJA^tt L 4- <- h-o fllESrii-Sf- 

4 ] fiiE'; x \sT--w±mw) ^x 7 

W-T--t"Hi3J:0 : 'h »J#B^3*fil^ < > 7— t' 

i i:E«^a. 

1 5 ] Hirie >; **x x u r - *j ■> »« 'J ** 

20 [M**l 6] milfi»l+ , >'^X7l' + ^K7-T'1 , '7- 

[M*JF 1 7 J «fIEDNA«l¥14RNA.+: 'J ^ 7 -W^r 
|)^77 - vRNA^K 'J ^7--tfT*4lfi*JSl l-lE*SO 

[IS*H 1 8 ] miEDNAlSff1iRNA+- 'J > 7-»<7f 
jJ- 7 t - vT7RNA# 'J > 7-HfT*49f*JRl6(ClE«fe 

i0 [ W*JR 1 9 1 iftlEDNAtKff 1tRNA# 'J * => ~ * < 7 T 
U *7 t - vT3*°U > 9— t*f*4ffll*JRl6UE«SO* 

2 0 ] «f KDNAff5#ttRNA* 'J > 5 - < 7 7 
')^7T->'f I l^'J ^< 7--tfC*4BI*JBl6l-EIK 

[IS*3I2 1 ] iulEDNAlKi¥14RNA.-K 'J 

t, 7 '<7f'J *7 t- vsp6-+*U > 7--fc*T-A-5>w t «r 

[SH*a2 2 ] IfflEDNAftffteRNAtf'J ^ 7 --b'^Pseudo 
40 monas/<7 t 'J * 7 t — vgh- 1 ^ 7--tf"C*>* C 

[flf#£2 3 J ffERNA^ffttDNA^'J > 7 --fc'^U h n 
■7 << ;UX 'J /<- X h 9 > X 7 'J 7*7 -■fc*T-£>£ C t 14$ 

2 4] flSl' h n v -< A- X -J /<-X h 9 > X 7 
■J 7*7 — fc*a* h 'J -t«l*?*i^7 ^ ^ X^ 'M 9 — e -c* 

[11*31 2 5 ] «rE L-bn-7i';ux';^'-xh9>x7 
'Jff— t'^ni- (Moloney) 77Xfii)fi7'f)l' 
50 Xtf'J 9— tfC*4 i t 4-4f«i:-r*«*3jl22HEJll 



-2- 
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[tS*Jl 2 6 ] «EDNA1SK1¥1±RNA# 'J * 7-« f xir7 

[it** 2 S ] «f!BDNAtKl¥1tDNA^ *) * 7 - -trrt ? b 'J # 
[31** 2 9 J WEDNAtRffttDNA^ ^ ^ =7 -Hf*«DNA* 

[®I*3I3 1] 7,7- y ~7' (C) 7&*lWE&ft£30#~- 4 0# 
[11^3 2] SfcU, l»E****ODH^tt**n 

- - > a: ? * - cg^ l tzfemiimmty) £ 9 n - > 

ft1-&x*r-y -^Sr^tf, B«£ 1 UE*W>*i£o 
[IS*«3 3] &c>Ux HE** ^^0«rEDNAKtt^ 

fc\ K*«31(2E«O^S 0 

*#Stt»EW**Bta'C* 19 ttttfeEnC-ffittftftttK 
* h -< S -*« i tz l±-lttOH« r W*i" £ o r« 
■7 * -7 - t MFfi t K ttaifls/B -c § * * > 

»«*fraiKaK*ffTu^9*v-ttfftt^»a«# 

4> tr L h 4SRE7IJ g ft £ 7 n - 7 & t i T i L v > 0 

#W*Tl-c:fc* f -c*4:v\> -eoaati. DNAy j u<n 
t £ *BJfcttttnie? ^ * -eff flE-r * * 



(3) #lt2 6 5 0 1 5 9f 

titSR-rn-r^* 7'J y*-tf- v 3 > Lfct # 
CO^fagiJ-C £ h c itzx-i X<7){54ft^65i^^ 
4 , x ^ XlfHWUEREMOfffti:*^ < 7 y * * 

-ScOPpIHcA^o Wilt ioo^Yn,^tfciiaB 
4 , i-jI#(i1f^itf5 : F-60*— 3 t:- (single copy) # ? 

;o rt sae^Sfett^3vf-t^a^iatLf» ho z<r>?z 

l^v**7 (Legionella) Tjilfy 4 * ~f *7 (Myco 
plasma) or fc § 

o-r^iv^SSClf 0 100,000 

3 t e - 11 <T) { 5* h tk o ^ B } ) # v - A RNA * f it f £ 7* D 
-y (GenProbe) i$U i o Tffiffl $ Jit § £ c L^L^r 
:^8>5li> ^ * ^xort &#aill&1t^JRft:U 

^ C Oif a^^i i ilfe -7*3 >f ^ X 10,0001BO* 

ft««E?atit«-eftn(/, 3e-ftow4«(fa;Sft 

tH^UMiSii^-CUo «t»E9iJ^*t 
ttR U J: o T ?TIE u ^ * S ^itfll S ** . « x tf * 
o D qiiflt JjDX^O^SfflSSallmone! lar^t 

1987^ 7 ^28B#*tCetus Corporat ionOTftUitfl^^ 
40 4,683J95-i-S(/1987^7B28Q^ltOCetus Corporati 
onO^H#rp^4, 683, 202-^(i^^ , t£** iii^> 
Btttt*EW^i1Mi*a«:B*LTv*4o *BW« S »4, 
683,195*UE«Sftfc*ait «fi««EWI«:**+ 
^fc^fflSit-SB*** 1 ; 3'^ ^ Utf K7 7>f"7-*C 
®3iLr-7 0 v*^-#«^±%^^L, mm*kWZM 
fflkLrBtta«EW«r****4*a-e*4o 
*WTMi|»8ei4tfflv>Ty7*^-#ftB*iKft*»fi 
*«>»ILTv»4o *H#ff^4,683,202-^i:E 
•W>#a<t B&*2oo»1t«*()OB»aB[EW^ 
50 flHRStiio :^St(t Ii77^-t:« 



-3- 
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* ff o *> ho w ft <b OEMfr U # 4 ft 4 »fl*R 
SSftlU *^"C»ftB«:*0iS+*ll* f *4c »**ffc 

*S#R=»4,683, 195-»Rt/ f *4,683,202*<- J: fttfH 
iz s if iffi^vi <r> Y * ^ "C (i K 1 <b US 2 i£S!rt ? 

* ;m i o<o l oolift^Mi: 

W-TE^Mimtif & ioii%><D T- 4> 4 0 mtti£<?> 
ft*Y smu*u 1 ooiirftfflU 1 oo36R^<b 2 
o W±ol4ft £ 4 c t **-e * ill iTE 1 zm E 
afe^ o o 

# li\ a — f - 1 ^ X 4 ^ A a lKJ*fl£**fi£* (7) if $i 

4 C »*««0***inS*iii 
Ci: ») 3e-ftoW«tl»*i-4fc*!>UiefflSii»*o 
fiEoT, Vn - 77 7 4: Offi ffl^ i: I) §1, C ^ ^ c 4 

Steffi S ft 4 o -EfSRNA, -*fKDNAa<>' 

— ESIDNAO^*** tfo -^SRNAfi^ 17'7^-ffl 
»l»ffl-e*4o -E*SDNAIi»2 7°^^-fflfS2f# 

3f#ffl-e£>£o «1 i/:(i|2^7 , 7 

2 077 Y v-^>EWtt1**tt«EMOE59lc+»tc* 
M-C*4o |17'7^^3' ^*J»li«M«±^» 
2 7'7^-03' ^**UfoltT#fl#lt**lTt> 

4 0 

*«wog«o»»iciseoT#jeOTiEWoii«*ffi3&» 



(4) #P2 6 5 0 1 5 9f 

4c Wl -f7-c±»l»aoHNAE?!Hi+»<:** 
B5iDNAE?!lt <>0 0 
(b) Si Y-y-i:****L»l<»HonNAEyg 
Uffi«694*1DNA4:fr*i-4o »1 DNAEM » V » 1 ^7 

(C) $2 7*7 <-7-(7)A>f7''J f^t'~y 3 > fcfffc 

(d) |2 77^-^2iS!:^0'')fn't 
12 7°7 1' v-li»2«ISlODNAEW(I+*(^ffiW 

70 fi94rDNAE?ySrto 0 $ 2 "7*7 Y T-<i 4 fcRNA# U ^ 7 

(e) £2 7*7 Y^-U#*«frL»2»SODNAEy(l 
|-ffitifi^*2DNAE^JSr&«:L, S 2 ftlC^tSn L 
127*7^- CODNAE?!] CffiffiW *3DNAE?iJ * 

+ 4o »2a0 f *3WDNAEMa0 r »2"/9Y-7-»2 

3 J»fit*fti-*o 

(f) »3»fi*^*i»HoRNAE?ao«a3tr-s: 

20 S&i i/iii»2 0-/9Y^-OEy»/i«p5g«KEyiJlc 
+ 5^^*8*69^*0, *1 ^:(^2^7 7^-OE 
5iJli*S«BEWoEWi:t9i:*Bi?**e *l "^7 
Yt-0 3' *5Sl±tB«fft±^«2*7 p 7 ^-<7)3' * 
iSUf6]^oT^rS]Wtt^^i-Cv^c 

HODNMEMU+»(i*Hft4E9J«:3' *SC^o 
*2"/7^-(i5' ^CRNArKU ^7-^S07'D 
*-^-OT>^-t>^EMtlE¥B*&«ffiOT>^-t 

»3DNAE5»J«i«2 77^-05' *^ODNAE?4Uffl 
*«WOgOO*auUv»Tt4*fitt»E59o*«*ft 

^ffl^n^o tt#fc-eii, 1177^-^27*7 

Y-r- t 'J ^ UT-t'H tRNA1^l?14D^IA^ , ; ^ 7~ 
■tf t DNAlK^ttDNA^ U > 7 - -t' t RNA*° 'J > 7 - -tf t 'J 

^ P^-^> KHU >^^-r't^'> V-+^ ^ U^'> K = 
-V^BtttflR^tafri-^o »1 ^7 Y^-DNA(j:»l 
»HRNAU+i^iffi1ifl9iiEW*<>o 0 ^2 7^7 ^-0 
40 NA(i, RNA^U > 7~^CJ:oTigi: LTE«Sii4 
ft 2 »aiDNAU+»(:ffiHtt4Ey« t -7 0 n - ? -cor 
> ^ -t > x t *k¥H4&»120 T > -t > * E?a t r 
to 0 »i7 r ^Y-7-4fc(i*2^7-fv-OE98li. 
ftSE«»E9J<OEMt;+»i:*1tfl9-e* 19, 117'7-f 

■7 - 4 tz n m 2 7- ^ y -7 - <r>mm ii»a«»E w^ew 

iiTt^ 0 

*%BflOM(:giJ<7)^i£tii5v^Tt^1f.BIE?iJOJfi|S 
50 ^ffiffl^Uo ^O^STMi, %\~f s 5 4'*-l% 
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2 7° 7 -f -7- t h UlS^fl&tt^ * ^XtfU * 7--tf t 

^ii^^ ? bT-ir'Ht/^f ^77-v'T7 RNA 

X * U*-> KE'J >B£i *«*Ui£ttrt"*o 117'^ 
T-DNA(i* 1 »fflRNA(C+53 fc U«1*fi?l«:BEy9S: <>0 0 * 
2 "7'7 -^-DNAIiT7 RNA* C, J > 7-t'i:J:ot£Si: 
L tE» Sli4»2 »BlDNAU+»(;«1tfl5iE5fl t -f 

*#« 

Sft, fe-*fj|DNA^aS%-*ttRNA<0«ft3 fcT-^ffiffl 

^*^-**it«*stM*ffl£ft*c *i -fyj-r-ttz 

(iS 2 77 ^ ^-^EJilli^RS^WS^Ji^+^t: 
*B1*W"C*»9, *1 7-7^^-^^ii^2 7 a 7^-7-co 

Eyflt±»5ei*KEWi^E9yu+j^u«n-c*4o ^ < ^ 
KEiw^E?a<i+»u«i*6a , c i j.o+j^(cffin-c*4p 

RNA* >) Zf* ? K*7°7 >fv- (|17'7^ 

-) £RNA (*1»S!) I^Wr 1 ) X£^RNA<£?fi4 
DNA* 0, J * 7-4ffcffl^T» 1 7^ 5>«1*«DNA 50 

(«1DNAE?iJ) Sr^JSi - * - ^ U £ ot- fifftDNAU^ 
»J^U 0 fllj A If* 1 k RNA— DNA' n >f 7' 

U ? KC»»WftU^^ V7-4: (flxJf U #5? * W 
T-45H) SrttBU »«b ftfc-*«DNA (*2»H) 
«r*l«IH*»fe»«+&o *2»fflliRNA***Ttt&» 

7*n - ? - (7) T > f - 4: > R t ir.¥M4&S>f£^ 7 > ^ 
4:>XE?iJ££'§rtrE?iJ : r fco£flt*U n'X ? K 

(i27' 7 ^-) ^mo'^mxi, m2mm%m 40 

atLTfflv^827 , 7^-03' *5glC*^*$g^L 
*2DNAE?iJ r^SL DNAtKff ttDNA^ U > 7 - 4f £ ffl 
i^27 f 7^-^ItLtffl^TS2iS03 / * 

JiU*#a*LfcW30NAEW*:**i"*^ ^ 
ft fcft*o»feftfc*2«*H*> 3 f*S 

-e* 19 > CilSritfflL, IS 2 ^^-C^tlt? 
iU7-n^-^-5 OWMteffiffi i:»iB5 ft RNA 4"* 'J 
^ 7 -45 fcffl^T* 1 »ffl-e*4RNAO«ft3 bf - v% 

^if:»liS^#^ ? Ii:i2»Sa^I3flSOn 50 



#1* 2 6 5 0 1 5 9-?" 

70 

^rtBftfSJR-C* 1 ), *lHU3*-t-*M **UJ3it4*im 

>;**X * KEU >85c) f ft* , > 'J * ^*"> 

KH l J>B£) OI* (net) OiSS&cKiS£4* (RNA&tf 
DNA) <OiEl*0****± U£o RNAS cKDNAO n* ESoSti 

S ± % « ( ^ I o T it ^ ii t# ^ o 

(counter prcxluctive) ^ -i) 

*»f>Mt8iJi"4fc*5>^<i. 1$^tSHJE?iJ0 2O0 7 p 7^ ^ 
> ?U f£ nc^assft* 1* ^E^fl O t ft 
(if J: v^ 0 

BtJ(iE?«J^3' tSCtot'J m^v'J^ ^^^t 
^K"C*4o ln'7^-03' *»OE?iJlix Bf4- 

-E-cof^cO-^^ ^)UUi3t»T, ^l77^-<7)5' 

ii»i»ao3' *jiu*«w-c*^^o ^1^7-f^ 

ftTU^tfi^o Wl -9"^ ^ ^TSpl -7*7 
-co 5 ' 1 i»au*HW-C4c^ 1 E9iJ«:^"Cv» 

tffl i^W^t Soffit * o t U v Sfcli, 
INffi1tfi5E?y * f . 7'n^-^-(7)7/ft>^ E?"J k RN 
A^flt U«ffl T- * 4 *£¥H!*6«fi[ ^ T > f - 4: > X Efll t 
ttAT'^tU^o ^cORNA(i, * 1 ftlSSUffiltW-C 1 

*2 7 e 7^^-iiSS2^<7)3' ^c+&i:fflifii 
(iEWt 3 ' *»U*tr* 'J =T-f v 'J ^ V*^ 
KT*4o »2 7 B 7^^-iiP^4^1'^>?SS*ffa^ 

aatAftTuin 2 av* 3 oDNAEyyt«Fiiw»*tt^ 

^^L^4(:+^ft#^o«^a^^aJS^<> 0 o 
IC, »27-7^^-(ittH61±-7*n^~^-c7)T>^4: 

> x E?y t $r,¥ rife«^T>f-t> x syij t z * & 0 
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t RNAtf 'j > 7— tf^flfw^a^afrtBriiffifit 

2 77^-05' *JB E5»J «i , AATTCTAATACGACTCACTA 
TAGGGAG~C^> h 0 COE?iJ(i. T7 RNA*U > 9 - -tffflO 
Vn^- * -or > f-b > XEW t Ig^iateWteOT > 

^-fc >7>E?iJt Sr#*>o 4fcl±* Sij 07r - > RNArK 1 J 

U^o Hie, ^n^-^-ltftuiattL&v^EW^ 
^277^v-o5' *»U^4;lt4^4fcli*2$*S 
IZa^'J *WX-*-4 3' *»<0E?9fc(S¥HJte»l£t 
OHC^iiit^tU^o ^2 7*7 4-*-*)—1&itz 

tt^aw^s^* * •> u # ^ ? u * * vm^o * * v * 
*(±, £>&«coDNA* e> ; ^ *«4 fctins 

UT-Hf ( TDNaseJ ) Lt t>Ttt*<b &<<>o 

7— tf ( TRNaseJ ) ffift £ # L Tii 4 <b 4 ^ e 

n * - * - ( : £ ^ x js « L m 56 ^ BJ as a -e rna co i n 
ft £C fcrt«'jZJ?T-**o »a*ttJK»T-(i, /^-rU* 

7 7-VT7 RNA+ 6 'J > 7— tf* f 1tfflSit*o lEUgljO, 40 
/^f'J*77- vRNA*° ^ 7 —if, r - v'T 

3> 77- I U Salmonel Ia7 r — vsp64 fcfiPseud 
omonas7 r-vgh- 1 Offiffl <> pIh6T-*>^ 0 tfcSJOU 

^ 7--fc*£ffiffiLT«> J:v\> gljeORNA^V >7--fc*£l£ 
»i-*»#UCi, S27'7>(7-07'D^-^^^| 

R^^E^jr^^RNA^ 1 ; > 7— eo»3M**ttufie 

*»W-C*6ffl $ n^>RNA^l¥ttDNA^S14DNA^ 'J > 7 
— fc*(±*U m^v^ * l^*^ K 7'7^7-S c/RN 50 



4*1* 2 6 5 0 1 5 9f 

72 

. g^fili:, DNAflSffttDNA^ 1 ; > 7--fc*S1iKtfRNase 

h , J^^*fflB& r 7 ;u^+:»; ^ 7--tf ( TAMV^t^BI 

) ^im^H^>o Ii:, RNAtK^liDNA^'J ^ 7~fc # 
75 ? glJCOU h n^; >f ;UX X Wilftn^- (Maloney) v 

^xfijnL^^ >f LT& its ifcrtWOKtt 

SfflfeRNAiSffttDNA^ 6 'J > 7 — -t'r ISffl Iti i^o 

} ) tf* K7 # 7 Y -?-ttmmMtfrbDM% 

WODNA^U > 7— tflZ|»ai-& 5' -J^ii3' 
iS^T*liAMVj*te¥^^ffifflS^^^ 5' -i£ 

> 7--eo0iJ(i, < o^>co^tS«B8&DNA^U ^ 7- 

rt ^ wasa^^^fii^n^DNA^ , j ^ 9-4f-c* 

^>o ^ii^ib/FaS^DNA^U^ 7--tf 6, DNA^U^7 

- -tmtof it ^ is ^n±»* to^tt^ 'j ^ 7 

- -tf <05fea fc t Hi^lf & 0 *» 4 fcDNA 'J > 7 - 45 ^ > 

^'j>7--tf(i. *ii'fj>7-t'ion/7 (ki 
enow) 77^ > h*»?>P»SifCfc J: < ttz&'<?T 
1 j 1 7 7 - > T7 DNA^U ^ 7-4f^<bH*l$nT<>vs 
ff**ttffi«(C£t»T(i, RNAfftff ttONA^ y ^ 7— tfiS 
14-hDNA^ttDNA^ 1 ; ^ 7-4fTStttOl5l^Rii:»« 

#14DNA^ e V > 7 - -if S1± « , RNA^ff 1±DNA# U > 7 - 
■*f«cfiH+4lS1tOltJEi: U1tt^U:^ ? IB^ 

Sii4RNA*Sn*jtJ!f L»4v**»i***-Ct J:vs - 
, — SiH t tz itHt. JIORNA 4 £ fi i » *» i &DNA 

^SimRNase H^ffiffl-t^o SUgiJORNase HSf, «it 
if^-^vWUfeRNase Hcoffiffi i pJffeT ^ 4 0 RNase H(iAM 

7;fliBRNase H(CAMV7£tzi¥^^0 RNase H^tttPSft 

DNA^^S^R^^«o^/:<koT^^a«SS^ - 

* U»fr+4o SUS*#Ufiftlori: <DNASU f DNA» 
MI^7-7^*7-*#*fi5(l^-f 7'U ^">r XS*4fc*0 
aS4:-f*>*1*au f 5l&a*S:^x.4o RJ£»^* 



-6- 



13 

«HklMEft*i6tPL»4o litcsa^Siffi^t 

E'J >R"C«> J: < , £ fcDIW£j££tfcffii"4 rt^v ^ 

X«H 7° D - 7 > <b Sii»4 0 S^tt ^ DNA t tz 

«*ft-Ct±, *OK£»*Ufl^i£4 3M#4lf**>0 
J: ^ 4*4*0^****^4 i^o K^e^ttrt, 
*H*E?« 4- h £ft-t 4 c k *^TH6 4 1SM K > > -f "X 'J 

- -> g >*frTi:«*t48Li>o#A-f X* 

n-7<4, — *J*DNAifc(iRNAT*<> J: < , i/jfi-ifS 
*fIDNA4fc(iRNA-e<) i < , i/:lift^v 

* I'**" K-ei £v>o Ml~> f£6£"/ 

lf**>orfcit*JB4ft¥*, %feffl* S**feai 
liffittUtt* L f#4 7't > -ct£i$*7 o n - r5r«St L 

£?FMU#4o fJK^n-riiStl^u-^Srin vitro 
ttliL»4*4*OE?(**A,-C k v>-Cfc *t\> 
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^ ^ n - - > XJJfii (i J: o Til* L fc*Sfl5*SK«l 
IfrSC J: o «jaof4ft *#*r1-4 - t 

O^ftTtfttti-t-* - t (' £ oT#5EDNAEWO*flt«:lfc 
ffiU#4 e »JO*i£-e(±, RNAtRffttDNA^U ^ 7--tffc 

ffli>fc*DNA^(- J: ot ii«RNAOE?«JS:*^Lf#4 
(Stoflet^, 1988) o KUglJ^^£-C(i, $if$S^S 
JO TjSfflL^DNAlRff14RNA^'; > 7--tft 3' -t**> 

i«*Sftfc»3»a!OE?iJ**5EL»4 (Axel rod & K 
ramer, 1985) 0 8UO^i£tCi3 v^TliifipSRNA^Mn vitro 
S1RSft»4#y f*^*" Kt^- Kt^t*6% in v 
i t roSSIPv $ it * U ^ -/f- Klift liffift * fB ^ T 5f «f 

4 ^ t **« ^ l t ^ 4 * * * , « « * "I «6 * 

EfiJt+»U«ra^E?S«: 5' *3Ct^> **o»l-/ 
v < "7 - i:+&i:ffliB5 4E?i] r *t;-*«RNAT- <> J: 

r«*+4-c*%^o *mmm. 127*^ 

v-o^(t{)3' *J|t+»U*»W4rEM*3' 
yiJl-+»U*Sl^>E9y**tf— *«DNA-Cfc <t^o CO 
30 4-C**^o Sfc«if»Htt*(i* -*o«A*5' 

|277^"^SWl]r^O$l -7°V ^^-^ 

+»U««tt4rE9>JSr*tfZl*lllDNA-efc it» 0 -*fRD 

»S«HJOW»(±^««*^-«*»*L4^*^ 
if«^tt^I&«Ciaaofc«te^4l»Sfl[K»*^«0 

10 fro m * jar u k w i- 4 o l * t «r * ? <b mmmm 
as^jB**E«o*^o#j«uR5Esn4c. k 4 < syo^j 

j£t«ffl-C*4Ck(ia»$iT.J: 
»B«KB*¥)0lo 1 oo«U±5v^T<i, * 1 »St 
40 LTlSFi6Lt#4MM^BSii^ ^*SS*RNAT*4*»*fc 
(iS**t?ftjfflO«ftt#IIWttI*»»a (Shibahara 

1987) tfflv*-CJ:0*:*v*nfiAi9^*»?>4*Sftf» 
4RNA7 -7 > hf'* «H#4o 

(lS«oft^ l 9 (flanking) . IRi > ^ V T — « 

t-jb ft l » 4 aM£ * 4 o - mzomfr h mm z ii% 4 0 

S^(i, DNA^*«rffiihL»4* , J ^ ^ KU 
50 /n^'J ^>f X5*fc-*ffllDNAtfc(±RNA*^nKSil 
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- z m m L T C <7) Hit $ It fc ttfi <b DNA £ £ J&i" & fc 
*2i*fli:HC3' *»* 6^**DNA**f*e>ii*o ffi 
S6SISW*RNAO fc $ , f#«bil£DNA-RNA^'f 7'V y h'li 

» , }# <b itfc NS 2 H9 (one- lilt^fiS 4 (i&MSett 

Ji> m2 -fy 4-?-*m\,*XWAt fcliRNAlfgl^'bDNA 
£ It — SfJSDNA i fc (£RNA#> fl Si S it h p »^^t 

fc %mm i ft*n* fc liawmt** * m ^ r & §tm 

TW^ffltflfcfcjMBf+So j#fc;kfc-££lDNA<i5' * 

£b8«^W-M>Tfi> ft^fi-K ft«4fc<ittSl-R 
fBttiit fflv^miffiDNA, ZlSIMRNAi fcfiDNA— RNA 
M-fyiJ ^y K^fc-SfSDNAt fctiRNAj#SSM#&-fcrt ? 

t#*o «raoi»ffl«ai»**«iov»i*it^tffl 
%3ommt ixmmir&mm®Wi*±$Li-z>o *fc> 

K l y°y J ^ - RcKttKo-^o^7& ? B34t- h ¥W1 fc « 
2??4v-WW&o>%1Sto («») «W c H4i"*« 
OflttB*i:*IB Lr»B««*P*-r4 C fc *>*T 

Applied Biosy$tems380A DNAv -»f- Srflgffi L 

o^l^tffi U:*7A, +X7t7;v7 F (phosphor 
amidites) S^T^USIfiTech-- nical Marketing Assoc iat 
eser^LTAppI ied Biosystems, Inc. b L fco # 
*)T? } ) )IT I Yr ;H5tij;lifl;tn)EAE-t ^ n - X n -e 
h y7 7<f-iM^t^J =r* * U** K*««L 
fco JfcttttPlfitft [«-32P] UTP <800Ci/mmol) fiAmer 
sham7>> b Af L fco DNA £ Ifig £ S BS^iiNew 

England Biolabs^ bmX L fc»a*#OttfflIIWl«« 
*3 UfEfflLfco DNArfU * 7--fc'l (Klenow) <7)*7v 

VZ&bmn%9i>tievi England Biolabsrt* 
Lfco RNasin&OT7 RNA* e U > 7 --tf ii Bio/Can Scient 
ific Inc. ift LTPromege Biotes75* fcHA L fco JSIz; 
^KSRtfRNase HtiPharmacia^fc A# Lfco 
f- — -t: K(iBoeh ringer Mannheim Canada7^fc Lfco 
i"^<TO?BK(5}ftU^:J»BHB101ft (ATCC33694) arffiffi 
Lfco -7 e ^X= KpUC19 (Norrander^, 1983) (iBethes 
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76 

de Research Laborator ies^bW a L fc c 

50«g/mlOT > tfv 'J > rt'tfYT^ft (Miller> 197 
2) -C*IIW»Ste»HH*:«:l«»IS*fce iSiijftKii (H 
olmes & Quigley> 1981) izX^Xv'y * I KDNArfll 
^Lfco 1"-<rcot#^i:^fflLfcDNA77^> > h&tf 

bmnifz (Manta-tis*^ 1982) 0 "/rf^/S (Sa 
70 nger^, 1977) O^JE^ii (Hattori^, 1985) Srfflv^ 

jx^/N--*f;U-7°-7 ^t- (New England Biolabs) r1£ 

fflLfco 

TCA;t^ 

itWSlDOrV 3- h (5// £) 20^ £<7)10mMOEDTA 

* xm it L , - teB# m id § <n f^c t CO fli # o jr*t&*» ^ 
**-e*±U4t#Lfco *U*jb»itfc»*«r^9^7 

»K (TCA) - l%oen'j >K^h ^ ^^tuistta 

20 ^ , 10t>« fc § fc" § «r+^ L fc o *i:*ffr 5 %TCA"C 5 » 

--cttitiStttaeLfco 

H# ( 1 - 6 ^ £ ) ^4-5^£ O^^AT ^ KJfcfl- 
>*U7 < h\ lOmMOTrisHCI (pH8. 
0) s ImMCOEDTA, * v U > v T / - H-RtfVn^e 7 x / 
~;U7'^-) fcjft^L* ^Etn^Qfr (pre- run) <J012cm 
I^7%»f'J7^'J^7; K^H:ifl/: 0 7^ 

50 o^7x/-^7>~ -^jga i:aat ^> t -c y & iz 

350^^ hr^TjnLfco v*<07>0*§£ii(i^- h 7 v 
t^77>f -U^(t^>«rt:y^S*@7EL^oet*Lfco 
H 7E li 1 0% > ^ y - - 7 %ft8S+ -CI 5#Bi!fe» L T ff 
ofco wO^Fftr-53 fc llt^itfcRNAiift07 p n7 >f ^(i^ 

- h 7 v * ^'-7 7 -r - u i o xmia^ortaft l fc c 
^ife^J 1 

EcoR I^Efc, T77r-v7*n^-^-fc, T7 RNA+ 0 
»J ^ 7 - -tf (Z X %> frMfflftHZ'&m 4 EM fc , 19bpO/ > -f 
^0 7'V ^-Y-t'- y 2 >WM i^J 7*) m?-'> 3 >t¥M 
1) t **tr J: oU^SEDNAEWSrtttt-Lfc (IS2A 
H) o CitibOt*S5^0^n-^/^UM4"r^47b 
<7)T>^-b>Z^-'; =r* ^ KfK (T7H1.6AC) ii» 

1 7*7-f^-fc LT^tt^1-^o MT-'j^-t-ya 

TTi3 0ft$20bpr'*^o wOU(*ft (H2.GAC) C^lt 
7BJ£ctl£7'7 T-{i20bO-t >X^»J n*^ ? U^-^ 
K«omtI-e* 0 ^n-^>^uiiffiffl§it4^> 0 
yi; 5/'^'- y3 >«J*fe#:S:*tfE?»ttX'fXoa[H 
50 »K-e*£hTLV-lll*V ACOgag8r>^92bpO-t^^ > 
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IS 



M?*4„ ^tWt^ > bSrii#!L-_ 

se^.j ii t fc . a* *.tt*> x > -j - - > r t s» k*** * Sa 

2WHtEM«««i:«« LfcN1.6AG<47 > *«* 

N2.GAGJi»*«WR79y> > bOt*«l-ffiS 

fi) tLtffflSftfc. n-->^^n/-gag 
^ 7 ^^MJi^ *»«j-0*w*nfl* (» 3 

S *t* tgag^DNAI±T7 RNA* •* > 7 -if U * o *C|£¥ 
Sit sooSR^M^I-aflW + W** LT*ffl&RN 
A7 ^>h (SlftS) tlWio HUT7M.GAG 
R 0*2. GAG(±K«63i W 1 9 4 ^ ~ * <- r *•"*" h ° 
BBfl2lWl**DHA79^>> <*2BI!) l±T77*n* 
fcv>ri'E?iJ<*>5* ^ oS&frligagffcSfcE^J c 
If] C-C*. 0 , t£oTM1.GAGR« f 2.GA60^* t -f-»«* 

rw^-Lfc. t^*>xM<^&i^1?4-*'J 

t gag2f*S*7 liDNAWR? 5 ^> > b ** 

X" % Z>o 
^JSPU 2 

gagKfcT*? X 5 KOflMS 

70mMOTris HCI (pH7.6) fc 10mMOMgCI 2 k 5mM<0DTT t 

0. BmMOATP k 5 #fc*>T4* 'J^^fW-ttS: 
*tr2D,« « Rfc**?* 'J * * * V KT74.PH0R t*N 

1 . GAG ( & 2 ,u g ) i 1-37TC H 'J > BMfc L 
7>- i)>ttffcLfcT74.PR0RO 8 N1.GA6 (*10^ *) 
1°^ go*') >BitT7H1.GAGRO f N2.GAGt 3 p C <0100m 
MOTrisHCI (pH7.8) -500mMONaCI t «S LgagtttST 
-b>7 'JfflWft^*29^ ti:Lfc. gag2l>t?fcv£#Wi 
% e«'J >KitN1.GAGt*l a« gO* 'J >B«tH1.GAG 
R One. GAG t 1.8a. fccOIOOmMOTrisHCI (pH7.8) -500m 

»IB*»L10-16B»«-CH>o < i] kaa*-ctt*i"*- 

krJ ; 0 t*'J rf**V*?-F****M*K'W ^ 
N X?fe >W 7-U ^ XLfc* 'J * K 
Sr«fc+*fc*'-50nll*>Tris HCI (pH7.8) tlOmMOMgC 
| 2 k 20mM<7)Dn t ImMOATP 1 50/, g/ml OBSA 1 £ ^tf 60/i 
£ OR£fc*«ffl L fco gagl^Rfc*Kli400*tt<OT4 



*ij -J > *-«*l*9«o«IBl**«tfe«JWr"*'* - - 
( - j: o r *«ft L "C ^ v » 7-7 X S K P UC19 k JUtt Lffl 

aLfcfrftDNA-fc*-* > b fc*a*tfcc T4 DNA ' J *~ 
4ft«fflL"CgadR«EEM«:pUC190BeoR I — Xba 175 

/0 «rl= i o Tft^7 7 X 5 K (pGAG.TESTRcKpGAGL2.TES 

RNAiefit-Hi-^7-7 ^-»«ol5f 

gagtm* K^lr^S^RNA***- 
■f4/**i:«ffl*ltfcRC«fr* (25^,6) li50nAIOTr 
isHCI ( P H8.45) t6n.MOMgCNI 2 t40niHOKCIi:10mMOv 
ftx ^ h-;Ut0.5mMONTP (ATP,CTP.GTP,UTP) tl 
r^OdNTP (dATP, dCTP. dGTP, dTTP) k 20*-(£ORNasint 1 
0mi£OT7 RNA*'J > 9-»ft10»fl[OT7 RNA^U ^ "7 

CO [ 0 -32P] inPt*#*L-Cv»fc. 2O<7)R)£.ttli0. 
5ng (0.015pmoles) ON2.GAG***, -TJllllO 2 ^OR 
f. W i8Si^fu^o/:. 7*9 •f — T7H1 . GAGS 
OT2.GAGO&« «r«»«BE3.4 /l . MSfcBO. 3,< M"CN2.G 
AG#*4 fc{if»H*^wRI&*l-i61«tfc. RI&W* 
42*C-C-2B#FilH > + ^^- b t/Jo 30»«l^TCATstcpm 

- t l^oTRNA^^S^*^^ 
L/^o »a«*ffttBHA**i;4ti** ^ _ilRWf ' 
#^r*I U^-To ^iO'&fSRNA^^-r^^R^ 7 ^ 
30 >J 3 - b SrPAGEatf* ~ b 5 v * ^ 9 7 -f - 1- i o t * 
«Lfc (»3H, RC-i:Pi;*^^- > 1 "" 4) 0 

m L 

N2 GAG» h <nWkW&.<»m3*&& 

— ■ 

— 3^ 0.5 2.8 

2 3.4 " 2.1 

3 0.34 0.5 1.8 

4 0.34 - °- 7 



40 Rfc i ii*-fc*owtt#wa* * * l 

■C*4R*£.2<,*^fia** (RI&1073%) *7PU 

«iftR7*9^-7-ffflE*^««-* J, '-" C,if * 3! -* l ^ <5 
ttLft<*C(„ Wit/^<Xt4?Lv^^fXORNA 

^5itfcHNAO*l±Rlc-4«>2.6**C*** , > 

y<> K+UttflJSix. R )£.4tCJ3V^T(±60~70b^±il 

50 479y>>ni«msnft**ofc. i^^^- 
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ifc K (iRNAif «<7)IEiS R S i ?i« r * 

A|£f:?»£WKL*: (f3iOI/-/0) o pGAG.TESTr 
Xba |-C«JBfLTit»ftL, -/Df Yt-t'KtffiaL 
(Maniatis*?, 1982) , 7x7-^1, x?y-;l, 

itRLfco *i:T7 rna*«j>? — tf*t**f»tf>ttHK 

1^*31 OUftJBU 0.5// gO|#e>^^7 7^> > h£l 
OugCi [o -32P] UTPr^*i"^>25^ COglEft^at 

gagRlfc* M =f* * W**- K^fe^Sn^RNAriliffi 
+ SftfcSOjei £OlIi£E£&&»tf> 0.34 

^ MOT7H1 . GAG 1 0. 34 ^ MOH2. GAG 1 50 /i MOTr i s HC I 
(pH8.45) £6mMOMgCl2 £40mMOKCI £ 10mMODTT£0. 5m 
MONTP ImMOdNTP 1 40^15 ORNas i n 1 20^-(£OT7 RAN 
> ^-Hf <b20#ffiOi»IS¥K*^0,8*e<!ORNase H 
h!0-20^Ci [o-32P] UTPfcfc^ffU 1ng**<b1fgO 
iEg<7)fI*<7)jr<7)fiS (N2.GAG) t^WU lOORfc 
li&HfclrfrLfc^o RJE*42X;"C3l*B-f 

pm<OJR^£iPJ);g1-& - t U J: oTRNAif&^J&fi*- * 

ommmz&^xmmitt^Mmx i )^^ c rna& 

WfflftK^ficWi^Sv^ 1fgON2.GA6»ffl^^ 

ftfcC: iliC&^o 1fg<7)102-b N2.GAG^t* >J * U^-f- 
Kli»2 xio 4 ^T-r^-To 

EU 

N2.GAGfr 3 B#H»g>BNAtt« 



1 


Ing 


3.5 


3.5X10 3 


2 


lOOpg 


4.4 


4.4X10" 


3 


lOpg 


4.1 


4.1 X TO 5 


4 


ipg 


3.0 


3.0X10 6 


5 


100fg 


2.7 


2.7X10 7 


6 


lOfg 


1.9 


1.9X10 8 


7 


ifg 


0. 78 


7.8X10 8 


8 




0.046 





g^»ffl^**1-^EKT*ii3B#BU100bOg^i»S:# 
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HffiitflJ 5 

£ttffl4 <7)?)«OftM141lKirTT/clti-filJF^tT1pg-- 
0.1fgOiEHOtt^OftON2.GAGWaS:^i-^l**BE 
fcfcfrfcofco Rl££42 , C-C3B#|yH s^csl^— h L 

(Amersham) i:||)U:o lilbOKtT'J ^- M:§ 
t ft T v » tttt £ EttfcJBttU iotMLfce fltftil 
g50%v/v<£>*A^7 IVtb xSSCh 5 xDenhardti&fii 
70 (Mania- tis^1982;$outhern^, 1975) t^bf&OlOO 

<b I : Jtfttt 1 0 6 cpm/m ! O ft JfcM4 fffflt 7 e n - 7'<7) / > 4 7 U 

y-r-t'- > 3 >if'ffii'ffl^T^<ru y>fXL^ 0 50% 

(D*b>JUTl K> 5 XSSCRcK5 XDenhardtJSaS (Mania 
t is*. 1982;SouthernH. 1975) ^T: ^^ V 4 Hf— 
> s >r50r^16B#H^^o/cc ftftMSIStt^n-y 
Ii, T4^ C U ^ ^ b^"^ K^r±--tft U-32P)ATP££ 
ffiv^5' «^Hil/:Mt')^^ftK5' 
20 GATCTGGGATAGAGTACATCCA3 ' fio/: 0 2 XSSCd: 

0. 1%v/v SDSS^*0.2XSSCi:0.1%v/v SDS 
ffiifflv^ (Southern^> 1975;Maniasi 1982;Szosta 

k^. 1979) , 5or-e«fi2, 2mvx±.\mmLxmz 

a * 01-CDN2. GAG»S ittth itWEET-ff o fc I) ^ 

^5|lc7)JftC05iJ<7)#^(iSi^)^^^L (Ki30 
fl\ 2(i60S\ 3(i905t> 4^120^ 5(i150». 6 
30 18053") > 1*OiT^&^N2.GAG^ffi<7)tt^O^*nS^7S 
f (lfi1pg> 2m00fg, 3(i10fgs 4 iilfg, 5 (iO. 1 
fg, 6 li»H*ifiilD) off 1-3 (Ipg-IOfg) UiJV* 

ZiXtztf, 1T4RV5 (1fgat>'0.1fg) UJ3V>T(i*5E 

7°^7x^ KpGAG2.TEST4Msp I "CtOffif L> 7 e Dr^t 

^TiSU 5»B»»?*TS1tLfco N2.GAG*U 
3'^ ^ V<Dith l 9 CMsp l*«?L^pGAG2.TEST=Sr 

mmt LrfEffli-*fiWtt*iii«4 1 b t^n-eitHE 

<i55ng-5.5pgOKHt**'K 1 oOE)£^tt*»HS:* 
50 A?r-><iU- hi-*)t*5>^, B«U«BffLffl«{Lg!tt 
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K dna <7) 1 . 8 % ( : ffi ^ i- & d 1 1 : 36^' u t if ffi ft i ft it L 

*) ti, * ptf KfilH (RID KJtttL 

TIBIR7 > h (Hill) ^cfivMIr^t/jo 

§ ffi 



Ms P I -fffigpCAG2.TESTfr£ 











1 


55.0ng[lng] 


3. 65 


3.7X10 3 


2 




(4.05) 


(4.1X10 3 ) 


3 


5.5ng[100pg] 


3.54 


3.5x10* 


4 




(3. 16) 


(3.2X10 4 ) 


5 


550.0pg[10pg] 


2.29 


2.3X10 5 


6 




(2.79) 


(2. 8 x 10 s ) 


7 


55. 0ng[lpg] 


2. 62 


2.6xl0 6 


8 




(0.67) 


(0.7X10 6 ) 


9 


5.5pg[100fg] 


1.37 


1.4X10 7 


10 




(2.26) 


(2.3X10 7 ) 


11 




1.25 




12 




(0.08) 





-To 

* S/i8J|WAC0#^Ta>RNA-&fiS;** 

3 R$PQ Rloft t ~ 2 it fjRNA* PAGE-C^W L tz ( ft 
6 0. 1 -6. 115LK12) o 5 

Cd 1 - 6 CiiftlOOb^RNAr^'tilf/O K 

tifg'O K**ffttL-Cv^i*»o?to L-->0ORNA(4^ 
J£fin|3<O^«I-eP»L^»0lRNAT*^o 1 yu g OMsp I 

J Jtlii^in^RNA 1 , 3&cK5) 

Uttffl 7 
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